Mineralized tissue cells are a principal source of FGF23.
While fibroblast growth factor (FGF) 23 is known as a phosphaturic factor in inherited and/or acquired hypophosphatemic disorders, it also serves an endocrine role in normal phosphate homeostasis. FGF23 acts negatively on the NaPi2a cotransporter and 25-hydroxy D(3)-1 alpha-hydroxylase with a resultant decrease in renal phosphate (Pi) reabsorption, while osteoblasts appear to be a primary source of FGF23 whose expression is counter-upregulated by 1 alpha,25-dihydroxyvitamin D(3) (1,25(OH)(2)D(3)). Here we have shown the distribution of FGF23 in normal rat bone and tooth, and its expression profile in fetal rat calvaria (RC) cell cultures. FGF23 mRNA was detectable in multiple fetal and adult tissues but levels were much higher in adult calvaria, femur and incisor, compared to the other tissues tested. Immunoreactive FGF23 was predominantly localized to osteoblasts, cementoblasts, and odontoblasts, with sporadic labeling in some chondrocytes, osteocytes and cementocytes. Notably, osteoclasts were also found to be a possible source of FGF23. Fetal bone and tooth germ cells labeled much less intensely than young adult osteoblasts and odontoblasts. In the RC cell model, FGF23 was expressed during osteoblast development. During matrix mineralization induced by beta-glycerophosphate (beta GP), FGF23 expression was transiently upregulated and then decreased to levels lower than in their non-beta GP-treated counterparts. 1,25(OH)(2)D(3) markedly increased FGF23 expression concomitant with the inhibition of beta GP-induced mineralization. Our data suggest that FGF23 expression in bone is closely correlated with bone formation in vitro and vivo, and points towards an important role(s) for FGF23 in young adult but not fetal mineralized tissues as a systemic factor for Pi homeostasis.